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- J.Elam and A.Mane at Argonne
(process is now licensed to Incom Inc.)
- Arradiance Inc. (independent process)
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LAPPD Electronics
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'LAPPD Prototype Testing Results

Single PE resolution
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Demonstrated characteristics:
single PE timing ~50ps
multi PE timing ~35 ps

differential timing ~5 ps
position resolution <1 mm
gain >10
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"LAPPDSealing Attempt @ SSL Berkeley

A fully processed ceramic LAPPD tile was tested

while still in the vacuum chamber

A Peak QE ~25%

A QE non-uniformity +/ -15% over 20x20 cm 2 area

A No change in QE after 2 weeks

A TTS ~ 200 ps (FWHM, using 80ps laser and
ad-hoc connectors to get signal out of the vacuum

chamber)
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Commercialization Status

A April 2014 - DOE funding to create infrastructure and
demonstrate a pathway towards pilot  production

A November 2015 & Facility operational

A December 2015 8 Commissioning trial initiated

A October 2016 & First Sealed Tile with  Bialkali Photocathode

A Now transitioning f r om ocommi ssi oni ngod

For. more information

Michael Minot
Director R&D, Incom Inc.

mjm@incomusa.com
Office - 508-909-2369
Cell - 978-852-4942
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LAPPDM @ Incom Inc.
Incom V2.0 LAPPD Integration & Sealing

Process & Hardware

Process:

+ UHV - with Conflat seals, scroll,
turbo and ion pump.

+ Tile kit components pre-assembled &
locked in place .

* Baked to low 109 torr range

Hardware:

+ In-tank operation of tile / scrubbing + Single "Fully Bakeable” Chamber:

+ Window Transfer Process 30"L X 16"W X 8"H
* Multi-alkali Photocathode deposited * Simple window transfer between
on underside of window. photocathode deposition & sealing.

» Electrical interconnects for in-

* Hot Indium Seal - with grooved process monitoring

sidewalls
* Readily expandable for volume

production

Slide courtesy of Incom Inc. \..\



Goal of the R&D Effortat UChicago

Affordable large-area many-pixel photo-detector systems

with picosecond time resolution
Example of a Super Module

LAPPD module 20x20 cm?

\V ;
A production rate of 50 LAPPDs/week
would cover 100m? in one year

A High volume production can be challenging
A We are exploring if a non -vacuum transfer process
can be inexpensive and easier for a very high volume production

UChicago goal is to enable high volume production
at Incom so we can do physics using LAPPDM



In - Situ Assembly Strategy

Simplify the assembly process by avoiding vacuum transfer:

make photo-cathode after the top seal

(PMT-like batch production)

F

Step 1.
Step 2:

Step 3 :

Step 4.
Step 5:

pre-deposit Sb on the top window prior to assembly

pre-assemble MCP stack in the tile -base

do top seal and bake in the same heat cycle

using dual vacuum system

bring alkali vapors inside the tile to make photo -cathode

flame seal the glass tube orcrimp the copper tube 10



In - Situ Assembly Faclility UChicago

The idea is to achieve volume production by operating many small -size
vacuum processing chambers at the same time

Heat only the tile
not the vacuum vessel

Intended for
parallelization

Looking forward towards transferring
the in -situ process to industry
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